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Frenzelit-Werke GmbH & Co. KG

Frenzelit GmbH, based in Bad Berneck, Germany, has been producing gasket and
sealing materials for industrial applications since 1881. As a privately owned com-
pany, Frenzelit has earned its reputation in the world market as being an innovator in
new technology, as well as a supplier of high quality products for the industrial and
automotive markets. Due to its broad production machinery base, Frenzelit has the
ability to produce and supply a major portion of the products typical to the gasket fab-
ricator.

Frenzelit Sealing Systems

On January 1st of 2005, Frenzelit Sealing Systems, Inc. was formed to further facili-
tate Frenzelit's global expansion throughout North America. Frenzelit Sealing Sys-
tems, Inc. offers non-asbestos products, including graphite sheet, compressed sheet,
millboard, heat shield and beater addition roll goods. Frenzelit Sealing Systems, Inc.
is unique in the materials sector of the gasket fabricators network.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wl 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com
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Novatec — Engineered Graphite with Kevlar®
The Novatec Family has an excellent resistance to temperature and media, by combining the positive
gasketing properties of graphite, nitrile rubber and Kevlar®.

e Novatec 825F ¢ Novatec HPN

¢ Novatec 925F ¢ Novatec HPS

¢ Novatec PREMIUM lI e Novatec FRG/STL
Novaphit

The Novaphit range of materials can be found in applications where the highest safety aspect is combined
with absolute application limits. The purity of the graphite used is a least 98% graphite.

e Novaphit VS e Novaphit SSTC

¢ Novaphit SUPER HPC ¢ Novaphit SSTC TrD 40

¢ Novaphit EXTRA e Novaphit SSTC T1a-L
Novaflon

Frenzelit's latest product range is Novaflon based on modified and multi-directional expanded PTFE
materials. Its improved performance compared to conventional PTFE and its superior chemical resistance
allow the Novaflon products to be an all purpose material choice in the chemical, petrochemical,
pharmaceutical, paper and food industries.

e Novaflon 100 e Novaflon 300
e Novaflon 200 e Novaflon 500
Novapress

The Novapress products are high density, high pressure gasket materials made by Frenzelit using a
multiple roll calendaring process. The balance raw material has a combination of high quality aramid
fibers, NBR and special fillers.

e Novapress BASIC e Novapress MULTI Il

e Novapress UNIVERSAL e Novapress ACTIV

e Novapress FLEXIBLE 815 e Novapress MULTI-EG
Novaform

The Novaform family is composed of various types of sealing materials designed for special use
applications. Each of the products has their own unique characteristics. Examples are, high swell, high
fluid resistance, metal inserted high temperature products and rubber coated steel products.

e Novaform 210 e Novaform STF
¢ Novaform 231 ¢ Novaform SK
e Novaform 220S e Novaform GB
Isoplan
Thermal insulation products for applications at high temperatures.
e Isoplan 750 e Isoplan 1100
Novaplan

Novaplan products address the sealing needs of automotive, air cooled engines and moderate duty
industrial applications. Frenzelit uses the beater addition method to produce these homogenous products
in roll form in a variety of gauges.

Novaplan Gasket Materials Novaplan Insulation Materials
¢ Novaplan 70 ¢ Novaplan HT 02980
o N-7729 ¢ Novaplan HT 02816

¢ N-5408 ¢ Novaplan HT 03000
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Novatec
Engineered Graphite with Kevlar®

Kevlar® is a trademark registered by Dupont.
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NOVATEC- engineered graphite with Kevlar

Frenzeli crealed the MOVA TELC family of maledals by Bending the proven Benghits of Kevlar® fiber with the slevated
tempereture resistani capabiities of graphite, Patented production methods are used in combination with edrems pressure
to creats 3 scientifically controded homogenous mix of ingenuity, technology and chemistry. Keviar® fiber is usad 1o
refmfones the imtemal strength of graphite comtaining MOVATES products, To complaie the chemestry of the
NOVATEC product famiyy, Frorzelt has inbmduced proprotary additives thal addrass the crlical concams associated
wilh elrusaon, stress relaxabon and 10 futhar enhancs sealabuity.

NOWTEC 825F

Frenzell MOWATEC B25F & a highly compressible, highly conformatile,
moderate density member of the MPVATEC family. When compared 1o
comventional iber gaskeling mateal, NOWATEC 225F has a sgnificantly higher
ressiance (o temperature and media, The relatively high compresson allows
for conformabi8y, adaplabily and fexibility that are culstanding, With a 75%
puee graphite conbent, it Becomes the perfect sclulion for elevated femparafure
applicaions and poor ar imegular fange surfaces,
Coler coded “Cranbarry” anti-stick surface is slandard,

NOWVITEC 925F

The 925F ks best deseribed as the *sandand” member of the MOVATES family. A
medum denaity product thaf pravides the desired balance of slaveled lemperature
resistance, chomical comgatibility and is widely recommended for a broad range of
applicafiors, The lower compression and higher recovery percentage allows for
accurate oderance conlrol and for use in rarrow flange width applications. These
atirbutss allow the 926F 1o sasily oulpedorm all convenfionsl non-gshesis
comprassed shoel products. Tha MOWATEC 125F |5 softing tha new standand for
gaskst materizls workdwide,
Color coded “Grape” and anti-stick surface s stamdand,

NOWITEC PREMIUM I

This ultlrata composition of graghie and Kevlar offers complede new product
qualiies and eesily mulperionms any of the compedifion's non-metalic gesket
maerial Primarly due fo tha high percantape of graphile wsed, its resistance 1o
media and femperature i remarkable, MOVATEC PREMUN i offers excellent
long term stability and #s resislance 1o stress refaxation ewceeds the values of
all conventional materials, The high densdty and high tensile sirength enhance
the MOVATEC PREMIDM Il by offering axcalent lofue refertion and supaior
sealability,
Coder eodad “Royal Blue” anb-shick suracs is slandart.

FRENZELIT SEALING SYSTEMS, INC.

16550 West Ryerson Road — New Bedin, W1 53151
Telephone (262) TBE-5300 Fax (262) TAG-5503

v frenzelitsealing.com



NOVATEC - engineered graphite with Kevlar®.

Wher compared to ihe fradittonal clay flled gasket matenals, NQOVATEC praducts are clean cuthing,
derabie, fAbacator fiendly gaske! products that actually extend die life due fo ther non-alirasive culting
characlerstics. MOVATEEC prochicts furtfer ailow fov redvced pross fonnage, for mofi-ayer die-cuting
and offer reduced produciion casts as they wirtually eliminate the need for secondary aperations fa clean up
Darts pror (o use

NOVATEC NOVATEC NOVATEC

BEsF 925k PREMILIIE Il
COLOR Cranberry Grape Roysl Blus
LNIT

TERMPERATURE “F 0. 825 S0._.825 B0 1000
FPRESSUIRE pai 1500 A 2500
DERSITY bt i 3 103

2-14 214 2-14
FEACHABSLE CHECRIDEY ERm <100 Al <100
PxT VALUES Thickness 116 JE0.000 00,5010 E50,000
ASTRETOS TERTS
FIR B CREEP RELAXATION

28 @ 21F % 16 12 7
280 3T F %% g 611 il

FIF A Sealability
Fosl & @ 14.5 paifGaskat Load 1000psl  mivhr 0.25 | 0.01
F37 B Sealalaliy
Mifrogen ff 30 pséGaske! Load 3000psi  miimin 01 075 0.045
F 146 Thickness facroase
Qg3 5@ 300F % w3 o <
Fusl B 220 @ 303°F % wd 1 <[5
F36 A Compressibility
5000 psi Gasket Load % 45 15 10
F36 A Recovery % 10 40 50
F152 Tensie Strengtiy i GO0 1300 2300
N 3754 480 & F5°F Thckness fncrease
Sulfuric Acid 55% Concertration % T & 2
Sodium Hydrozide 255% Concendration % 3 | 0.5
Towene 100% Centcantration % & k! i
Maxtmran Crasked | oad
DM 28 080-2 psi 20,0080 22 500 25,000
Specific Leak Rare
DM 28 a2 Mgs™m 1 (| 1.t
THICKNESS RANGE inch 164,114 1084178 164,18
SHEET SIFE inch B0« GO G0 x Gl B0 B0

Box BO & % 4

Bl x BO

Walnlng: Properties/applications shown tiroughowt this brochure sre fvpical Frenzelil rapammends that tastng ba paramed in your appication
anor i appraval, no waranties are offered o impled. Failurs to select the proper sealing product o imaroper instalation could result in property
damaoe endior serous nury. Please cal our reprasentatives far moee imdarmatan
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industrial appligs

Frenzelit

creating
hightech

solutions



R

Your wish ...

|

=
T
e=

e CET "-"—'-"-7:"_1

Higher safety standards

Higher temperature resistance

Higher media resistance

All-purpose products
Maximum design reliability
Optimised adaptability
Better handling properties

... IS OUr command.

novatec® PREMIUM Il is
the standard gasket.

novatec® PREMIUM II covers 80%
of all industrial applications.

All-purpose usa in many areas of industry Compliance with the Cerman pollution regulations in these areas:
in general and the chemical industry in particular Petrochemicals

Oils and greases, acids and alkalis, solvents, Gerneral Industry

refriperants, water, steam Chemical Industry

Plant engineering



Optimum benefits

thanks to a unique material composition

Media-resistant at high temperatures

novatec® PREMILIM [1is the second genesation of the proven
navatec® PREMIUM range. The graphite — Kevlar® material
combination guarantees an efficency level that exceeds
all standard fibre gaskets on the market. The laige pro-
portlon of graghite cambined with the small proportion of
bonding agent provides resistance to about B0% of all the
media used commonly for general industrial applications

as well as In the chemical Induwstry particularty

Excellent pressure resistance

novatec® PREMILING 1] has bong-term resistance properties
and guarantees constant reltability throughout the main-
tenance cycle. Pressure resistance Is higher than with all
corventional high-pressure gaskets. The fong wseful life
extended maintenance intervals and can therefore be
relled on te cwt casts.

Optimised adaptability

D to Ite materlal strocture, novatec® PREMIUM N
compensates for flangs urevenness and roughness that

are found In obd systems in particular.

Unigue release properties

The spedial process used to apply the release coating
incorporated In the blue colour makes the coating
considerably more. effective than conventional fibre
paskets, while the solvent-free formulation means it

contributes actively to protection of the ervinsa ment

Tool-friendly processing
novatec® FREMIUIM 11 is simple and excellent to process
because of the large proportion of graphite it contains.

Better handling properties
Bince they are very flexible, even sheets 3.0 mm thick can

be shipped Inexpensively in tubes. novatec® PREMILIM 1
proves 1o be extremely nugged when Randled impropsrly
during transport and installation.

Simgle-piece gaskets of all sizes and thicknesses

novatec™ PREMIUM Il is available in large formats and all
nafrmal thicknesses. Spacial dimensions can be produced
In a single piece without any complicated processing

Dperations.

Eandai® @ Lrdcdermu b il linnd Dy D Ponl.




Technical information
about novatec® PREMIUM II

Specific leakage rate Leakage rate under the influence of temperature
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movatec® FREMILAL || remains well belowe the leakage mowatec® PREMIUM 1 is designed for minimum leakage.
limnits specified by DIW 3535 Microporosity under the influence of temperature and
Lemhage seteqonsd = Gf mgdm - hert g nitogen - thiknaer: 20 mm surfaca pressure is reduced and the gasket matarial s

transformed inte a closed, homogensous structure,
Leakage at 200 °C s lower than the detection Hreit in mass
flow rate meaasuremant of 0001 mgdis=m),
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novatec™ PREMIUM 1| has wery high long-term pressure The thickness of novatec® PREMIUM || decreaces to a
resistance properties and thus provides constant reliability particularly small extant under the |nfluence of
throughout the maintenance cycha, temperature, At 300 °C, thickness is only 5 % lower than at
Carket dimensnes 75 a5 Lo - swpoe prassee: 48 - 50 Moy room temperatune.

Tedt termpeeatune: 100 °C - stiffness C 380 dvmm




Material data
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General data
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Do you have any questions about your application?
The gasket information service will help you:

info@frenzelitsealing.com
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novatec® PREMIUM I
Recommendations for use — media groups
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Good for people and the environment.

Frenzelit has obtained certification that the company complies with tha requine- Cuality managerment
mierts of both 1900 TS 16249 and 150 14001 This means complete transparency in 150/ TS MeR
all areas and a high degree of security forgur customers.
Envirgnmental management
(T T
Cerman fugitive emission regulations with dear instructions mMPa
The air pollution regulations that have applied In Germany since Octaber E
2002 define and specify the commitments for operators of Industrial Zertifikat
equipment that ragquires approval e o ur—
Clear rules are made there for flange connections In this comtext, technicaliy 5 E-“
tight flange connections hawe to be wsed In accordance with VDI 2440 D e e
(issue 11/2000). e
novatec™ FREMILIM |1 has been tested extensively at a ternperature of 250 °C et
at MPA Stuttgart and has been classified as a high-quality gasket in SRR
accordance with the YOI directhve 2440 for the German pollution regulations, ~25y
Theleakage rate of 2.3 10" mbar - 1/{s-m] is therefore substantially lower than @ 't
the maxirmum acceptable limit of 10 mbar - U0 mj, wedich is measured with e e L
the help of 3 helivm mass spectrometer 3t 3 surface pressure lewel of

30 MAmme’ and with pressure of 1 bar.

) Frenzelit

cr:atlngl
hightech
~ solutions




“"novatec® 925F

The standard gasket materialft Material profile
. . J . , = A medium density product that
|nd|'|5't”a| app“catlﬂn provides the desired balance of
elevated temperature resistance

and chemical com patibility.

o State-of-the-art  material  which
combines  the advantages of
gra r.lh ite and aramid

= novatec®  925F  cutperforms  all
comventional non-asbestos
compressed sheet products

=  Uncritical handling and easy, tool-
friendly processing.

Typical applications

» povatec™ 925F covers the wast
majority of applications in the
general industny

= Flanges, purmps. walbees,  fittings,
heat exchangers, lids

Good for people and the
environment

Frenzelit has obtained certification that
(i CEmpany camalies  wathh  The
redquirements af bath ISOSTS 16949 and
150 140070, This means  completa
I‘rnn':pilrl:-ncz,' I all areas and a high
depree of security for our customers

Dy o Rt any |||.|Hri|:‘:|'|'-. Akt el
.'|r:|[|li|:'.:|1||:'t-|1i' The Bad ket infarmation

sErgice willl hehp el

info@frenzelitsealing.com
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Tech

Recommendations for use

nical information about novatec® 925F

Material data

ACcoraing to pressung and [BMmperaiure

General Dala

Water/steam

Prewiaie [ba|
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Frenzelit

Sealing Systems

Section 4

Novaphit®

Stainless Steel Reinforced Expanded Graphite

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



novaphit® - high-pressure gasket
material made from expanded grapk
for maximum safety
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Optimum efficiency
thanks to the combination of pure graphite and
three-dimensional expanded metal reinforcement.

Unlque materlal profile for maximuem safety requirernents

« Thorowghly proven rmaterial structure consisting of high-
quality expanded graphite {purity level at keast 99 %) and
expanded metal Inserts made from acld-proof stainless
steel

« Material compound without any bonding and filling
agents

High heat and mechanlcal resistance

= From -240 °C to 550°C

= Yery high operating precsure levels of up to 250 bar
[depending an the product)

= Suitabla for extreme changlng loads and oycles

Standardisation throughout the plant

= Thanks to their material concept, nowaphit® prodcts can
reduce the wariety of different gaskets wsed in the
process industry.

Unigque media resistance
= Resistant to practically all organic and Inorganic acids,

alkalis, gdls and solvents
= LS, KTV and B approvals {depending on the product}
« Flresafe tested In accordance with BS and AP (depending
on the product)

Expanded metal made from extremely acid-resistant
stalnbess stesl

The material |5 reslstant to corrosken and aclds (material
no 1AL 04AIS 3T6L).

Thickness of the expanded metal insert wused

Expansion of the staindess steel foll used {335 mm]) pro-
duces a three-dimensignal structure with a considarably
thicker projected height fabout 05 mm), as 2 result of
which genuine "chambering” of the gasket core Is achieved.
Irrespactive of the gacket thickness chosen and the surface
pressure applied, there is never any contact between the
expanded metal insert and the gasket surfaca,
Minimization of the danger of injury during handiing and
processing —no “sharp” cut edges.

Geometry of the ftainless steal Insert

Mo undercutting in the insert material,

« Better use of the surface pressure available to compress
the graphits, because no crowns have 1o be bent
Installation of the gasket Is completed more quickly.

= Easy cutting, kandling benefits inmanual andsor in-house
finlshing.

Excellent processing properties
« thanks to eptimum cholce of parameters and the low

mesh size of the expanded metal insert
« novaghit® can be processed vany effectivaly not anly with
standard dle-cutting equipment but also In manual
finishing operations and with plotter cutters



Optirisation of surface pressure distribution B 3 major
advantage of expanded metal inserts ower other insert
concepds. This & shown impressively by closed lines of
increased surface pressure {see the Fuji film picture of
nova phit® with cxpanded metal),

" Graphite gashet
with tanged metal

Graphite gasket
with smaoth metal

= The favourable mesh geametry (mesh aperture = 3.0 mm)
migkes it possible to produce gaskets with very namow
bridges.

= Considerabiy bess danger of delamination when the gasket
is bent, Even in the case of a bent gashet, the graphite foil
is pressed inte pasition amound the insert again cornpletely
when pressune is applied to the gasket during instaliation
inthe flange, Le. lenger tolefanoe with respect o installation
faults.

= The “countless” insert flexing operations are irreversible
because of strain hardening, e, the insert has goad re-
cowvery properties and participates actively in the sealing
process! This guaranteas greater gasket refiability, aboe
all at higher surface pressure levels,

Material structure

= Muttilayer structure alternating between pure graphite
foils and expanded metal inserts

= 3 layers of pure praphite foil and 1 layer of expancled
mietal are combined in novaphit® 55T

= To form novaphit® SLIPER HPL, up to 5 layers of graphite
and up 1o 3 layers of expanded meatal are l3id on top of
each other alternately - depanding on the finsl thickness
required. The metal inserts ane placed at right angles to
each other to gearanies consiztent strength both
longitudinally and transwersehy




novaphit® product family

novaphit® S5TC
The proven plant standard with one expanded
metal Insert.

The advantages of novaphit™ 55TC are attributable
primarity to the use of the expanded metal insert
miade of stainless steel, This guarantess straight-
forward handfing before installation and 3 strong per-
formance In the flange. Whether a standard gasket s
chozen ar 3 specially designed gasket with a complicated
geametry. Wherever conditions are demanding. the ideal

combination of high-quality expanded graphite and a
three-dimensional expanded metal insert demonstrates
ite proven efficiency. novaphit® S5TC = an excellent
standard gasket for the entire plant.

novaphit® SUPER HPC
Pure graphite with several expanded metal inserts.

Saveral inserts made from expanded metal

puarantee maximum mechanical reskstance |0
novaphit® SUFER HPFC

Arrangement of the inserts at nght angles to
each other makas sure that tensile strength s consistent In
all directions.

novaphit® Vs

Pure graphite without an insert,

For all applications where & stainless stesl insert
cannot be wsad, The material is pre-gensified
during proeduction in order to oplimise the
handling properties. it s simple o produce even

the narrowest gasket widths as a result.

Product data

novaphit® SSTC™ ="

The TUV-certified solution for oval dosure 1id
paskets.

This type of gasket, which i5 based on the classic
novaphit® 55T product. has becoma the popular

standard for oval gaskets that require official
approval since TUY TRD 404 testing was introduced.

novaphit® S5TC™ " has been tested and approved by the
T technical conbrd awtharities in the highest possible
categary D (2507 CM0 bar) in accordance with the directive
TRD 401 ftest numben TOV 00004 ],

Cwvard gashets 2,4 or 6 mm thick are praduced from the ariginal
riatesial [which is T mm thick) by certified rmanufacturers
They cower all the different applicaticns, frarm the new boiler
that is being deliversd to the steam gensrator that has
already been in operation for a long tirme.

novaphit® SSTC *'s strength is s particularly good
adaptability to unevenness in the gasket surface This is
due to a sufficiently thick graphite layer. The expanded
metal insarts are another positive feature, because they
have ne adverse impact an compression of the gasket. This
migans that the low surface pressure in the dosure lid area
for design reasons can be exploited te full effect to form
the graphite.

novaphit® 357C"* aleo has all the properties of novaphit®
55TC and can therefore be wsed srmoothly for all other
steam generatlon application areas too.

Recommendations for use of novaphit® S5TC™ ™

TR EEIIORCINMESERRACTARAED
Terpraipmin T




Frirrns premeny jEacd

novaphit® S5TC™*

Safety for all plant areas certified in accordance
with fugitive emission regulations

The first graphite gasket for which certification has been
obtained that it meets the requirements of the fugitive
emission regulations directly from the sheet — no matter
whether it has an inner eyelet or not.

The bask here s alsothe proven expanted metal Insart made
from chrome-nickel steel {material no 144008050 316 LY. In
order to satisfy the new lagal requirements, extremsaly
pure graphite foils processed Into a gradient gasket
material are used In this case. an additional feature is the
interpal impregration, which in turn helps to achieve
lzakage rates that are already considered to be the new
standard in the fiald of graphite gasket materials

Blow-gut test

novaphit® S5TC™ ' dermonstrates its efficiency under extreme
conditions where blow-put resistance is concerned too;
The gaskel even withsbands surface pressure of T5 Nimm’
and infernal pressure of 60 bar. Measurement is carried out
in accordance with VM 2200 (0672005 version) following
M-hour storage at 300° € and subnequent application of
nitrogen in a DRA0/PNAD flange.

novaphit® SSTC™* blow-out test

T fmie)

Certiflcation of complance with German air polivtion
repulations

The fugitive emission regulations that have applied in
Germany <ince October 2002 define and specify the
commitments for opesators of industrial equipment that
recquires approval, Clear rules are made there for flange
connections. In this context, technically tight flange
connections have to be usad in accordance with W 2440
(issue 117 2000}

novaphit® S5TC* has been tested by Amtec The result:
classification as a high-quality gasket in accordance with
the test criteria of WOH 2440 for the German pallution
regulations.

favaphit® S5TC™ observes the leakage criterion of
the German pollution regulations comfortably with
8107 mbarl/(s-m),

Further detalls about navaphit® 3570 can be faund inthe
novaphit® 3570 product folder, which can be requested
free of charge and is available to e downloaded from the
letermet ot wass Mrenzelitcam.




Typical material properties
for products with a gasket thickness of 2 mm
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Recommendations for use in the most important media groups according to the pressure and temperature
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Material data

Ceneral iInformation

novaphit® hit® vaphit® o
-isr:rsﬁ_xr“ SLIPER HPC :f;] s

Bimders wiltbout arganic binder
%o nd pa o LR mmm B
[ T3 " D o] s 1080 "CA B diil
Fire Sule TRE 401
Colouy grey
Anti-stick coating rRIns
Shest sines and thickneis tolerance pooording ta N 281095
Physleal properties Test skandard ~ Unit Valkue®*
Identification Dim 2B Cra1-4 GR-10-1-11-Ca GR-30-1-2M-Cr GR-H0-0-0-0
Cerpsity DM ZB:Cra0-1 g 130 160 Tl
Tensile strength Dlh-52 20 | W’
lemgituclinag 7 Fid L]
Cransverse ] 18 5
Besicusl sbress a4 np DIN5T 913
173 "L M| ar 4E 4B
300 °C M| a5 i3 Y
Compressilality ASTMF 346 4 %] ki 35 14
Rewoery A5TM F 361 i it B
Lokl tompressibility gy Dk 26 Cr30-2 =] ign 350 350
Cokd reLomery £epu 1N 2B D90-2 : &0 b LA
Hiot CrEEP Pipsidi rany Ol 6 0rad-2 |3'E'| i Ed 1.0
HOL FRUVETY Eparng DIN 28 D90-2 35 i3 At
Reoomnsry B DM 26 r3g-2 {rmim] Qa0 0D.080 CLORD
Speific leatags 1ol DIM 35356 mgdlsn SO 00 S
Specilic leacage 1a1e iap DIRZR 0= [mgiisen (4118 QOs0 Qa5
Fluid resistance ASTH F 106
A5TA IRA 903 Shif150:"C _
Saightl thangs : il 1 i
hickness Changs . fi- 5 L
A5THA Fuel B 323 "
Wiaight change %] L1, 3} L4}
Thickness change %] fi g &
Crlonide conter DN 28 090-2 porm 450 1503 &5

* Appies tu-the TUV: spproved novaphit® S5TC™ ™ verson *Podal value [Eppical vaie]

|

Do you have any questions about your application? -

The gasket information service will help you:
info@frenzelitsealing.com



Good for people and the environment.

Frenzelit has obtakned certification that the company complies with the requine- Quality management
maerits of bath 1500 TS 16948 and 5014031 This means complete transpanancy n 152075 16949
a areas and 2 high degree of security for our customers.
Enviranmental management

1500 1404
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EXBANSIDN KHNTS | (. : { : creatlng
folfrenzelitseall hightech

- solutions




novaphit® SSTC™*
Lowest costs — highest valug
~ Best Available Techniques (BAT) fou
T fugitive emiss
ssovapiilt S= 8 .
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Lowest costs -

highest value

novaghit® S5TC™ is the first flat gasket material for uni-
versal application which fulfils the requiremments of plant
engineering and the chemical/petrochemical industry. It
therefore sets a new standard for all gasket requirements in
plants, combining maximum safety with enormous

cost-saving potential,

The EL IPPC Directive, the US Clean Air Act or the Kyoto
Protocol are just some of the fugitive emission regulations
that companies have to chaenve. IFPC stands for Integrated
Pallution Frevention and Controf. The objective of the
Eutopean IPPC Dirsctive is to minimise pollution through-
out the European Unlan. Germany has already Implemen-
ted the Dirsctive with the latect amendments to the TA
Luft and VI 2440 on emission reduction at cdl refinerles.
Other Europesn countriss have o introduce similar
national regulations by 2007,

novaphit® S5TC™°  fulfils the strict Garman fugltive
eminsion repulation TA Luft, as has been proved by two
independant testing facilities. It does not matter whether it
has an inner eyelet or not; it can be made dirsctly from sheet

novaphit® SETCH s the foolproof plant.wide standard
gasket that complies in full with the Best Available
Technigues (BAT} according bo Coundil Directive 36/61EC
and low or zero emission requirerpents.

« noleakage

s observes global fugitive emission regulations

« one fits all - standardise your gasket diversity

s roawifmise your plant safety

« speed up avallability — get vour tailor-made gasket
wathin § minute:

« wery forglvable in terms of overcoming flange surface
im perfections

= reduce your costs

Unigue material profile for maximum safety requirements
« Gradlent gasket material made from expanded graphite
L purity level at lmast 98 3, with aninternal impregnation ard
an atid-proof expanded metal Insert made from dhrome-
nicke| steel (material no 1440458151 316 1)

« Material compound without any binders and fillers

High heat and mechanical resistance
= From -240 "0 to 4550 °C

= Wenyhigh operating pressure levels of up ta 200 bar

Excellent properties

» Dutstanding handling properties thanks to optimum
chaboe of the components and the lew mesh size of the
expanded metal insert

« navaphit® S5TC™! can be processed wery effectively not

only with standard die-culting equipment but als in
manual finishing operations and with CC-plotters

Unigue media resistance
= Reststant to practically all oeganic and Incrganic acids,
alicalis, oils and sahvents

Typical application areas for novaphit® SSTC™*




Advantages of the
expanded metal insertused

Expanded metal made from extremely aoid-proof stainless
steel

The material is resistant ta cormccien and acids
imaterial no. 144048051 316 L)

Thickness of the expanded metal insert used

Expansion of the stainless ctesl foll used (005 mim) pro-
duces a three-dimensional structure with a conslderably
thicker projected height {abaut 0.5 mmj, 5 a result of which
genulne “chambering” of the gasket core Is achisved.
Minirnisation of the danger of injury during handling and
processing —no “sharp” cut edges.

Geometry of the stainless steel insert

« Better use of the surface pressure available to compress
the graphite, because no “crosns ™ have 1o be bent.

+ Mo undercutting In the insert material

The graghite foll covers and surrounds the insert almost

completely. The main advantage is the creation of closed

lines of increased surface pressume (for this effect please

sea the Fuji film prejection).

L

=

-

+ The favourable mesh geometry [mesh size = passo 3.0 mm)
makes it passibke to produce gaskets with wery narrow
projectone.

Easy cutting, handiing benefits in manual andfor in-
house finishing.

-

-*

Considerably less danger of layer separation when the
gasket is bent. Even if bending does occur, the graphite
foill B pressad Into position arcund the insert again
cormpletely when pressure is applied to the gasket during
installation In the flange, e larger tolerance with
respect o installation faults.

The “cowntiass” bands in the insart are Irreversible hecau-

-+

se of strain hardening, i.e.the insert has a good recovery
and participates actively In the sealing processl This
puarantess greater gasket reliability, above all at higher
surface pressure levels

+ The new novaphit™ 55TC performs impressively in a
direct cornparison with smaoth metal Inserts thanks to
its open insert design principle tog. Due to this principle,
nat Just the extermal graphite layer but alse a
considerably  greater thickness |5 awvallable to

compensate flange damage.




Technical information
about novaphit® SSTC™*

M‘ﬂut t“t Pﬂ!ﬂd 'EH!“F Proaf of the Blo-out mirt:rﬂ-nftheg:ﬂ.rl gysbem & negueined bn
adifitson ta |HHJE¢ testing. .l.-:mrdlng: to the Latest version of
E f i ' WO 220, the gasket has bo be ahle toowsthstand 1.5 times nominal
| pressure at very reduced surface pressyne levels. The gasket (s fitted
B G in a DIk fianpe PN40/0MA0 at 30 HAmm?,

'E o after storage of the flange system at 300 °C for 24 hours, nitrogen
: B applied gradualéy at a pressurs of wp ta a maximisn of 60 bar

E i Pressune would drop very rapidly if the gasket failed.
E w The geskel is then tested ot two considerably reduced surface

pressuve levels 1T the tesl is passed ab 10 WA, o Furthes
reduction is madsto 75 MYmm. Dven inthe most critical cas=af sn
i extrernely low surface pressure level of 725 MYmm’ and masmum
n ] L 1= m s pressure of &0 bar, novaphit® S5TC™ ! demonstrates s impresiie
hlewr-cart resistance in fine with the Serman pallution regulations
= withawl internal edging. We can provide s cerfificate canfirming
this an requeslt

-3

Leakage-surface pressure (L, o) scordugoomensss  Deformation under temperature 1.6 mm

Chpage ks thicimess ()

L L] Ll L L an M L2 m L1L] LLd

hiafage s Ppimn | Ry Tenpambass [ O
af room Irmproram o B R wirbe e preears

Recommendations for use according to the pressure and temperature




Material data

Installation imstructions

« Clean the contact areas, remnove ald
gasket material without damaging
tha surface of the flange

« Check whether the flange surfaces
are paraflel and even and maks
adjustments if necessan

= Check gaskets that have been stored
in a dry place for cracks, surface
damage and dimensional accuracy
before instzlling them. In the casa
of gaskets with holes in them, maks
sure the hele pattern coincides
with the holes inthe flange,

«D0o ot use any auxifiary sealing
agentsl

» Check whether the screws are
winrking properly befara Installing
the gaskets and use new screws if
NECessary.

+ Uniform and careful initial installa-
tion by hand.

»Use a torgue wrench to tighten
the screws diagonally in 3 stages
ifirst of all with about 50 % torque,
then with about BO % and finally
with 100 ).

General data

Bindery
Appravals

Caloar
Frinting

Shaet sizes and thickness telerance

Physical properties

Cambal Shcknams 1Emime

Identificatikm

Density

Tensile strength
longrtudmal
transverss

Remidual stress oy 00

Carmpressibility

Recovery

Cold compressihillty rpy

Cold recovery Capy

ok Creen gy piam

Hof recowery Gy cps

Kecovery B

Leskage (T Luft)
Margelval 50 AT 1000 T buye el

Blow-oul et
Clirin AR ARG, B0 B My
Clie 1 0H) WAL B) b, iyl
Ching € 008 WP, B0 bas, Wy

Chiaride cormtent

Product data

= Cimensions in mm:
100 » 1000

s Thickness imvmem
1.6

= Further dimansions and
thickmesses are avaliabie on
request

Do you have any guestions about your application?
The gasket information service will help you:

info@frenzelitsealing.com
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Good for people and the environment.

Frenzelit has obtained certification that the company complics with the require- Guality management
mients of both S00TS 16349 and 15014000 This means completa transparency in 1500 TS 16545
all areas and a high degree of securlty for cur customers,
Environmental management
15014007
T, Luft T
Since October 3002 plant operatars have had to observe the drasstically TEETIFIKAT -~
tightened thrashold values on diffuse emissions = that's what the revised - e
Cerman Fugitive Emission Regulatizn TA Luft requires which have thus been B a
Fd|usted to the new Eurcpean regulation (Councll Directive $6£61/EC) as wail é; £
a5 to new environmantal and technical standards, BT — e i
navaphit® SSTC™ has been certified by the independent company Amtec, The =R
result: Classified a5 a high quality sealing sysiem according to the test criteria :_-T--
VDI 2440 and TA Luft -

novaphit® S5TC™ meets the T4 Luft criteria easily with 3 measured halium
Ieakage ate of 890" mbar-l/{s-m)

Firesafe Test
novaphit® S5TC™ ' s agpeoved o, to AP 60T and BS 6755,

o oes
e ) Frenzelit
Fhone: (263} 786.5300 creating ]
T hlEhtEl'.'h
i solutions




novaphit® EXTRA
The high-pressure gasket material
made of expanded graphite Matarial profile
with stainless steel Soiel el e i o

graphite {purity 95 % min.} with a stainless
steel wire mesh insert (material no.

wire mesh rei nf ' L430N/AIS] 304

Typical applications

« High thermal and mechanical loads as
wizll as frequantly changing loads.

« All-purpose use in wide areas of the
chemical industry,

« Pumps, fittings, pipelines with flanges
in tha general and chemical industry,

Excellent workability

nowvaphit® EXTRA can be processed very
cffectively with standard die-cutting
cquipment. Due to the thin stainless
steel wire mesh and the low mesh size
novaphit®™ EXTRA can be cut with scissors
directly at site. The XL sheet size 1500 »
1500 mm offers added value with regard
to large size gaskets made from one piece.

Good for people and the
environment

Frenzelit has obtained certification that the
company complies with the reguiements
of both I50TS 168409 and 15034001 This
mieans complete transparency in all areas
and a high degree of security for our
customers

Do you have any questions about you
_:pplil:.::inni' The 35 ket information
sarvice will help wou
Info@frenzelitsealing.com

GABES Frenzelit

creating

hightech
solutions



Technical information about novaphit® EXTRA

Recommendations for use Material data
srording fo pressure and lemperaiures c | Dt
Bindens i ]
Waterfsteam _ Eolaur  graphit W
60| Sheebszes and thickness tolerance  aor DN ZH0E1A
| Srlurated sliam camve
Em' Fhysical prapertbes
E"“ Caihet it 24 rein
TH D94
W] -
& ety | bnammol
& wﬁh
8 Ab i HD 350 B odon Nl diEi S0 SE ABE ol
; _iramwere
s i 2 Residial skress dypae
I
& 100
mﬂth_l:r_ﬁ_l!dil ; _ Compreanibiity
_mm Cald compresti 9y tou
5. ol serouery fgey
: Mot Coeep Sy
iw Hat Pecoeey s
~m mxﬂ
Chionde conbent
I:l-Hl:l il 1] i I iRn sl Rl REO
Seid pprgienn 10}
P ] LT i Aatia i Hw gragh apply i gashien with s Hicless Product dats
ol Limm e ereech fehges HEher viven e, o poiia e s thinees gakess am iesds
'Lasnpiz borthe reavt tormen othan recks. Dot dods for gpesie; indrika | Cosm e s b be = Dimersicns mmm: 1500 < 1500
bt e Pemne i romalElS proaram e or sontast s sppd et on engl pear ng s pacl el it

Thickresses inmems Q5080502 00300
Iy e i I.hrwrwl?'d'dlkrrrl. rmialdicn ard cpearfior corsthors and sl katon aad
precem eryg e ey agtom e ivfomsfon gem in this prospmba. cie onlp prosses
SPPTR g uklarcn. Mo e i e s b o werandy cainm

s Further dimensions and thicknesssy are available an reguest

Inestallation instructions

= Clean the contact aneas, remoee ald gasket material without damaging
the surface of the flange.
= Cheik whether Bhe Tlange surfaces ae parallel and even ard make
adjustrmerts if recessary
Deformation under temperature 2.0 mm s Chetk gaskets that have been stored in & dry place for wracks, surface
damage and dmensional socuracy befone nstalling thes In the gase of
gaskets with holes in themumake sure the hole pattern oxincides with the
il i Lhee flarge,
= D gk wse any suniliary sealing apents]
= Chedk whether the screws are warking properly before installing 1he
gashets and use naw sorews IF necessany,
= Unsform and careful mitial instaflation by hand.

= U= g torgue wrench to tighten the screws diagonally in 3 stages {first of
v T alflwith about 5% torgue, Ehen with about B0% and finalbe wth 800 %],

P W OID W & W AT BT W OET MY 8T 1N I SN MET AT
Pvvak Ferpe sl
il s fempeiriam i S Hmm aurfars s

() Frenzelif
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Frenzelit

Sealing Systems

Section 5

Novaflon®
Modified PTFE Composite

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



novaflon®
PTFE gaskets for
industrials
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At a glance:
the benefits of novaflon®

novaflon® combines decisive advantages
over conventionally manufactured PTFE:

Excellent media resistance to most lyes
and acids throughout the pH range
(pH levels 0-14)

High residual stress
Resistant to cold flow
High mechanical resistance

Wide temperature range from
-210 °C to 260 °C

Unlimited shelf life

Excellent leakage properties: Meets
German fugitive emission regulation
TA Luft [leakage rate < 10°* mbar-l/{s-m)]

Compliance with FDA 177.1550
Perfluorocarbon regulation

All-purpose use in the chemical, petrachemical, pharmns- Compliance with the German fugitive ermission
ceutical, paper and food industries regulation TA Luft in these areas:

Dils nnd greases acids and alkalls, solvents, refrigerants, Petrachemicals

water, steam Chemical industry

Pharmaceutical industry
Food Industry



The better choice: novaflon®-

gaskets made from PTFE

novaflon® 100

Modified PTFE with
hollow glass micro-
spheres

Thanks to it extremely high
com pressibility, novaflan®
100 is eminently suitable for
use in strass-sensitive flanges,
such s glass, ceramic and
FRP flanges.

‘ery pond anti-stick proparties
are an outstanding feature
of the all-purpose gasket
made from modified PTRE,
Dawentirme s minlmised as 3
result, while machine rali-
ability and availability are
increased Another advantage:
novaflon®™ 100's Impressive
adaptabllity enablas It to
compeansate  for o minor
damage or unevenness In
the flange surface,

Excellent madia resistance
rades novaflon® 100 the
ideal golufion for use in the
chamical industry,

novaflon® 200

Madified PTFE with
barium sulphate
fenalion® 200 has the best
chermical resEtancs to stiong
alkalis,

High mechanical resistance,
high pressure  ressstance
(vacuum to B3 bar) and
strongly optimised creep
properties are comvincing
features of the all-purpose
flat gasket made from
rmcdifiad FIFE.

The high purity of the
gasket material, which is
physiclogically  harmiless,
makes nowvaflon™ 200 the
ideal solwtion for use in the
food and pharmacewtical
industry

novaflon® 300

Maodified PTFE with
silica

novallan® 300 olfers a very
good  balance  between
chemical resistance  and
reduced creep properbies,
The flat gasicet is not alfected
by concentrated acids either
{except far hydroflsarides),
The all-purposs pasket made
Trom madified PTFE i hers.
fore the product of choice
for pracess industny applica-
tians,

High mechanical resistance at
ooth high pressune (vacuum
to B3 bar) and high tempe-
ratures makes novaflon®
300 the ideal solution for
wse In the chemical and
petrachemical industry,

novaflon® 500

100 % multi-directional
expanded PTFE

ricwallen™ SO0 offers a ni
versal chemical resistance
(pH -14)

e to its untgue production
process nowaflon® 500 shows
anextremely pood resistance
tio creep and cold fhowe

The gasket materizl com-
pensates low bolt forces as
well as flange Iregulanities
and moreower stamds owt by
extremby high pressure resis-
tance [wacuum wp to 200
bar}.

These proparties pregestine
novaflon® 500 for the
application in the pharma-
ceutical industry, the food
and  beverage Indusiry,
especially suitable for glass
lined flanges and FRP equip:
ment of in reactors in the
process industny.




Technical information
about novaflon®

Leakage measurement — ASTM F 37 A novaflon® meets the German fugitive emission
regulation TA Luft
147 ravaflon® 100 m““. 200
:i Leakage rate b 5330" mbar |/ m| Leakage rete & 1700° mbaritism)|
ES S
= L "': | ? :.—_.
. 5 o £
= [50) F ..i i :
Yo £
x: EL I / s ! e
nmE F. | _-j ______ [ i :: i - - . 7 .
L] Tira-fvi h : Tirea i
i
_(;?' novafien® 300 novaflon® 500
Leakage mted, 54K mbaelf(m) Leakage rate b 1,210° mbartism)
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Material data

Blow-out test passed easily

Froof of the biow-out re-
sistance of the gasket system
is roquired in addition to
krakage testing. According to
the latest wersion of WD
2204), the gasket has to be
ahle to withstand 1.5 times
nominal pressure at very
redeced surface  pressure
beyels, The gasket is fitted in a
Chfs flange DMSO0SPN40 at
3 Mimm!

After stosage of the flange
SYSTEM At 150 °C far 24 hdurs
nitrogen is applied gradually
st & preccure of up tooa
maximum of 60 bar. Prasourg
wiaubd drop wary rapidiy If the
pasket failed.

The gaskeat is then tested at
two considerably  reduced
surface pressure lesels. if the
test is passed at 10 M/mmd, a
further redwsction = made to
5 Mimm. Even In the maost
critical case of an extremaly
bowe surface pressure level of
5 Némm* and maximum
precsure of 60 bar, novaflon®
gaskets demanstrate their
impressive . blow-out  re-
sistance in line with the
German fugitnee emission
regulathon T8 Luft = without
internal edging. We can pro-
vide a certificate confirming
this on request.

Blow-out test

AN p M A SR

i

H|

General data Ll novaflon® | movaflon™® novaflon®
4 i} 300 S0
Approvals FOu, TR Ludt FO&, TA Luft, FOW T Lutk, FO&, Ta Luft
DT B TieCue B

Colour [ light e TR Faam white
Falerances in thickness ooz M 28 0511
Physical properties Test standard W Value* Value®*  Value®
Samphs ek iesia 1.0 mm
Identification DM 8 01 TE-G-0° TF-M-0: TF=-M-0 TF-0-0O
Diznsity D 28 080-1 Bem'] 240 PRl .50
Fensjle strength Dk 52 2 [Mirmm?] B =] 7 6
Erichaal sless oge e Dk 52 943

1507 30 8dmme, 16k [ M| =] L] &
Cornpressibility BSTM F 34 ] [3] 25 3 § 50
Recuvery ASTHA F 35 J = N a5 10
Cold torngressability g Db 8 OA0-1 [ %] 0 i [ a0
Cold recovery cy e prwmoo: = N 1 3
Hod creep o Db 28 0E0-1 %] 4% a0 an 15
Mok rescavery typaneg Dobd 78 {80-2 %) i i 2
Leakage Dk 33356 [megdlmeal] £ 0005 LR ELEI L] £ OLOKS 0Ol
Specific leakage rate [Falum WO 0T LY | ribard )| Lyme 340" 1200

Hebwm, Thar, 30 KFS

Product data
novaflon™ 10052004300

= Dimensions immm: 1200« 1200 for thideess 10 mm)
15000 5 1500 Heowrs hicioress 15 morm)

& Thickresisas in rer: TOS2.003.0

novaflon™ 500

= Dimensions momme 1500 = 1500

= Thickrsaicad in mrm: 0.5 o590

novaflon® XXL

Further dirmensions and thicknasses are
dvailable on request.

Large novaflon™ gashets can be suppled with
srarfed ngﬂ. and welded in one peece, Ideal for
|.'.|rgrr E.‘Ijiﬂﬂ dirmersions in use with corrosive
miegia, for r:e.amplr in heat H:n:h.:nf;:r applica
b

+ QDptimised teakage progerties campared with
FTFE doxetail joints

= Uneritical handling

o Lees inskallatiom work

5

Trrw drein|

+ Shorter downtime

Do you have any questions about your application?
The gasket information service will help you:
info@frenzelitsealing.com




Good for people and the environment.

Frenzefit has obtained certification that the company complics with the require- Quallty management

ments of both FKOTS 16899 and 15018001, This means completa transparency in SOHTS Tead9

all areas and a high degree of secusity for our customers,
Envircnmental management
L 140m

IPPC directive and Ta Luft

Since October 2002 plant operaters have had to drastical by
tightened threshold values on diffuse emissions - that's what the revizad
German fugltive emission regulation TA Luft requires which hawe thus been
adjusted to the new European regulation (Council Directive 96761/EC) a5 well
as ta new environmmental and tachnical standards.

All novaflon™ products observe the strict leakage criteria of the Cerman
fugithee emission regulation Ta Luft comfortably

bl Boicocd O:) Frenzelit

Phone- (263} T86-5300 creating
viowfrenzelitsealiny hightech
il solutions




Frenzelit

Sealing Systems

Section 6

Novapress®

High Pressure / High Temperature Gasket Materials

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



novapress® MULTI I
The high-pressure gasket
for use under changing loads:

Material profile

The patentad cormbination of aramide

fibires, h:_g i';_!.' Er._:-[_lh:tl_- filler and

particularly oll-resistant nitrile butadiens

rulbber (NBR) ghas novapress® MLILTHNthe

fidlewiling spedal properties;

= Gas tighiness as specified in the standard

= Excellent stress relaxation

= Excoltent safaty reserves under
changing leads

= High adaptability

« Graghite structure gives the material
unigue flexibility

Identification colowur: blue

the name novapress® MLILTI I EG

Application areas

AU is the Meal choice for

rmake it cultabla for other applications as
il

= Power statbons
{gas and water supply)

= General industry

= PMant engineering and cquipment
manufacturing

= Chemical industry

Good for people and the
environment

Frenzelit has obtained certification that
the company complies with the reguire-
rments of bath 150075 16940 and 15014001
This means :nmpir_";: transparency in all

nd a hiE;h dr_'grr_'f of '_.:rl_Jri'.:,' tar our

customers

Do you have any guestions amaut your
apg aticn? The E.v.l:i.-'. ntarmation
service will helg you:
info@frenzelitsealing.com

"V Frenzelit

creating
hightech
solutions



Recommendations for use ia the mast impostant
media proups according to the pressure and temperature

Water/steam

Aqueous solutions
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Dils/refrigerants

il ! 2

Py e ow

czsesrpnneiy

EEELET T ] Saisi i b6 W dE 0 10 W

Tt gasalure T

Torgaaliee T

Tree teaveralais Gud IRl nnaaTes sl i
ik grapha apply fopaaieis st s thcknes of
il mn sl wrenih Aange bghey slses oy
pasdbie whea thirner gaairls e ined |
Vuranty sirlzgan
i ol e wwiaty of diflsent mtabmse i
apsaton ceradian s spplkaton aed pronse
H A g EERTH, S Wt e o TR
I G ik by el Ao TR i e
B R T = R T T ] Thesre i o resd i o s Tor ey thares
i {71

Gases

ﬁl“l.'l'l‘lT‘;ll
cuEEEENEEET

Deformation under temperature 2.0 mm
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Material data

General data

 Einden NER e .
Apgeirals | OV BAM fup tu mas. BICCAS0 By
Calour - bate sides Hug :
Al stick coatvg; | bothsides A 5I0- |

Seet ipe and thckness foiesnce. actonding 28 091.)

Physical propesties B ""‘: ' Unity | Value®
Tl T e i wry e - A A A .
eeitificatian B TE T E—
Benty |mEEne | [gon] s

Tensée <irength iR 52500
longltodenal Ul ®
ranaens _ ferom’| 1
Residual s2nees Sy, o pRrsIEiE -
175 [Msevim | 1
f— LSS _— e = Mierum’ *
Compr=skiliity . ASTMF3&E) e
e A}
_l_::_:ld_r&_nhiq.-aﬂ igrn i 1 : ‘_E L
_ Hot e ks - DN 25 0902 %] o
_ Hat isaetry ey gy x| (R
RecoveyR : m| 00l
Specific leakage rats
) h
Fuid tesstance ]
ASTHA M GO
Wirght change:
Thickress indrease _
ASTM Fusl B -
Wiright change I'_
_ Thighradgs ircerase T Er L - : _
Lesckalile Chlinide tantant S 04T 2 )
E'\I—'h'ﬂ- S e R L = !_' L
Product data
= Dimersicnsmomm: 1000 x 1500
1503 % 1500
3000 % 1504

= Thitkremses inmon: O30S 07500152 0030040

« Further dimensiors and thicknesses are available on request

* Mgl Father dimensions asd thick-
b remes am available on reguest

& novapress® MU L magnified
Al fimes shows the blend of
Fiewaus and flaky elements and
the layering wssociabed with
Ehem that leads Lo the achieee-
ment of yeris dip effacks oy n
precondition for thmamic #iress

creating
hightech
solutions
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Technical Data Sheet

Frenzelit

Novapress MULTI Il EG

Material profile:

» Gasket material reinforced with a wire mesh insert
made of AIS| 304 stainless steel. Nitrile Butadiene
Rubber is blended with graphite and Aramid fibers to
produce a very unigue elevated pressure / elevated
temperature sealing solution.

Typical applications:

« Sealed joints for increased thermal
and mechanical loads, changing
loads.

Supply data:

- Sheet sizes in inch: 40x60 / 60x60 / 120x60

- Sheet sizes in mm: 1000x1500 / 1500x1500 / 3000x1500
- Thickness ininch: 1/32" /1/16" / 1/8"

- Thickness inmm: .80/1.60/3.20

- Special sheet size upon request

- Other thicknesses upon request

General Binders:

data Color:

Anti-stick coating:

Sheet size and thickness tolerance

NBR

Both sides grey
Both sides A300
acc. ASTM F104-03

Property Standard Unit Values*
Density DIN 28 090-2 [ Ibs/ft3 ] 120
Physical [ g/cm3] 1.9
properties (Gasket | tensile Strength ASTN F152
thickn. 0.8mm / longitudinal [ psi] 5655
1/32") Physical [ N/mmz2] 39
transverse [ psi] 4060
[ N/mm2] 28
Creep Relaxation ASTM F38B [%] 21
Compressibility ASTM F 36 J [%] 9
Recovery ASTM F 36 J [%0] 45
Sealability ASTM F37 [mi/h] 0.03
2000 psi / Fuel A 14.5 psig
Gas permeability
Specific leakage rate DIN 3535-6 [cc/min] <05
4640 psi / nitrogen 580 psig
Specific leakage rate DIN 28 090-2 [cc/min] <0.25
4640 psi / nitrogen 580 psig (flange) 0.040
Fluid resistance ASTM F 146
ASTM IRM903 5h /150°C
Weight change [%0] 15
Thickness increase [%0] 10
ASTM FUEL B 5h /23°C
Weight change [%] 14
Thickness increase [%] 9
Leachable Chloride content Siemens AV-9-014 [ppm] £ 150

ASTM test results in accordance with ASTM F104; properties based on 1/32" (0.8mm) gasket thickness

* = Mode (typical value) The technical data stated has been determined with standard material under laboratory
Issue: 12.04 conditions. With the variety of installation and operating conditions no guarantee claim
Modifications: 7 can be inferred regarding the behavior of a flanged joint.

We reserve the right to product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.

16550 West Ryerson Road

- New Berlin, WI 53151

Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com




novapress® FLEXIBLE/815
The adaptable high-pressure
gasket with excellent
oil resistance.

Material profile

The larger proportion of nitrile butadiene
rutber (NBR) than normal combined with
aramide fibres ghes novapress™ FLEXIBLES
815 the following special properties:

= Superior oll resistance

= Minimum swelling In oils and fuels

= deal adaptability

= Lowest gas leakage at minimum
surface pressung

[al=gliy .I:r_-| _.I_ T BTEER/NATU TS
Identification colowr: greenfnatural

colour

Application areas

nr.'u.:lpri:_:.-:ﬁ FLEXIBLEFR15 isthe idesl chaice
i nge ctructures el
ns where pa r|:||:||I=rI_l|-'

El:ml_:' mil resistance is a h'-_gh |:|ri-!_'.-'!'i'|:!,|I

= as and water supply

= PMant enginesring and equipment
manufacturing

= Pipeline construction

Good for people and the
envirenment

Frenzelit has obtained certification that
the company compties with the require-
rments of bath 150/T5 16949 and 1501200
This means complete transparency in all
areas and a high degres of security for our
customers

O you have any questions abdut your
application? The pasket information
senvice will help you:

info@frenzelitsealing.com

I Frenzelit

creating
hightech
solutions



Technical information about novapress® FLEXIBLE/815

Recommendations for use in the mast impoetant
media groups according to the pressuee and temperature

Water/steam Aqueous solutions
E T e o LT e E‘:':; 1 !
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Material data

General data

Einders
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Etl-skick coativg

Fhysical properties
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Dils/refrigerants
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g

n | H H H H H | 1!
Om M E W A T RN T WY T I O O T W
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it nEmm iempnistu m ol Hi M e g

Wieight change
Thickrai5 fPosiase

Lagchuibile Chlodde conlent

Froduct data

= Dimensions nomm: 1000 % 1500

1500 x 1500
3000« 1504

« Thicknesiesimmm: O30S OTERL0NS 200040
= Further disnensians and thicknesses are available on reqoest
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solutions
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novapress® UNIVERSAL
The all-round high-pressure
gasket for higher technigal
requirements. i

The balanced raw rmateral combination,
mllﬂ:,-'_-.li-'l_gI o hlgh-:;:uali-:;.- ararmide fibres
andf special fundctional fillers bonded with
nitrile butadiens rubber (NBR) gives
novapress® UMIVERSAL the following
spicial properties:

o Good tensile strength

o Excellent stress relaxation
= ‘ary low gas leakage

= Vary geod oil resistance

Idemtification colour green

Application areas

rnovapress® LMIVERSAL is the ideal choice
for use under hiEhH temperature and
pressure condrtions a5 well as with un
critical BasaOLs and liquid media

. Fipﬂlinu construction

« Chamical industry

* Plant engineering, machine and
l:qu'lprm:rrl: Fﬂinl.l‘hl:‘h.l’iﬂﬂ

» Baverage and food industry

Good for people and the
environment

Frenzedit has obtained certification that
the company compiies with the reguire
marrts of both 190075 16849 and 150 14001
This means complete transparency in all
armas and a !|.-_|_r.|' !'.eErl;'r-:}i' '.-rruri'.:,' far our
customers

Do you hawe any questions about your
application? The B skt information
servlce will help you:

info@frenzelitsealing.com

GasKeTs U Frenzelit

creating

hightech
solutions



Technical information about novapress® UNIVERSAL

Recommendations for use w the most impostan
mspdia graupe acconding b the prestise and tenmparatura

Water/steam Huems solutions
iE PHEE e
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Deformation under temperature 2.0 mm

Chalrge o [hkhaem 1%
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Material data
Generad data

Bindety
Iy

Aerli-stick coateg

Fhysical
ke Lhacks & o i
=

Speuific [Eakage rabe

__Specific leakage

_Fhickmesy moeaze
e Chigde contsnt,

Preduct data

+ Dimpnslons @ mm:

1008 % 1504
1506w 150
100 ¥ 150

QLSO TREO 5OV 0540
= Further gimensians and thicknesses are avallabee an regiest

= Thicknesses i mm:

() Frenzelit
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novapress® BASIC
The high-pressure gasket
for standard applicationss

Material profile

The balanced raw material combination,
consisting of high-gquality aramide fibres,
special filkers and nitrike-butadiena-rubber
[MBR), gives novapress™ BASIC the
Folloyen ng :.pl:.;i-._:li prc:p-l:rtii_-:.:

= Good media resistance

= Good stress relaxation

= High pressure resistance
= Excellant value for money

Identification colour: orange

Application areas

novapress® BASIC is the ideal chaice for

use under average temperature and
pressure conditions,

= Sanitary enginaering
igas and water supply)

* Fipeline construction

* Plant engingering

* Machine manufacturing

Good for people and the
environment

Frenzedit has obtained certificaton that
the company compiies with the mequire-

S UGR45 and 150 140
This means compéele tr._:n'_.p;lrr_n!:_..l in all
armas and a '|1:|_gh -!_fe'Erl_-rnl'wruri!:,' far our
customers

Do you have any questions abaut your
application? The gasket information
servlce will help you:

infe@frenzelitsealing.com

T Frenzelit

creating

hightech
solutions



Technical information about novapress® BASIC

Recommendations for use i the mact important
media Eraups EIZ-.'.'I.'.I'-I'I.'-"I'I'E tx ke pressyre and femperature

Water/steam Aqueous solutions
. .__“ .
A e ol
§= Gal
13- Eal
[ F“:_
[ 1

Tampeongm 4]

Alkalis

Frews e [Rar
Pressare [Rai

Material data
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Wi om0 TRE Wil OF 1VERAE IRl alinio gedl
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PAEPEILR A R ey oS TR v
PREs & o e 1 bl S FOT sty O 7
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Phycical properties
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Risidual sfivis 6 400

'7"'.-! [gheen]  EEE
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Product data

+ Dimersicns @ mm:

# Thicknesses in mimi:

T0EE 1 15000
1506w 1500
000 1 100

(R R0 T e By R TR L

= Further dimensiors and thicknesses are avallable am equest

CO Frenzelit

creating
hightech
solutions



Frenzelit

Sealing Systems

Section 7

Novaform®

High Temperature Materials

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



novaform® SK
The industrial exhaust gasket for Material profile

High-cquea |r_:,.'.;hr';|rn||:.| fibires and functional

H fillers are the basic materials wsed to
extremely tough mechanical R
galvanised Dgrag twill fabric (1.0314),

CG nd lt I EH'I 5 & hormogenaously embedded in an NBR

meatris

Materials with extelbent pioperties ane
produced from this raw material blend:

= gxtremely high tensile strength

= putstanding pressure resistance

= maximum temperature stability

« unigque mechanical resistance and
refiability

¢ stable long-term sealing propertias,
even under exireme conditions

Application areas

movatorm™ SK is the ideal choice for e
in the exhaust section of diesel ENEines,
for exampde in '.h-p::-uild.'ng:

s for extreme thermal and mechanical
conditions, partin:ulall'_l,l far hot exhaust
fumes, R far exhawust r.rrl'r.-m';. exhaust
turhnqh:ram.tnmprﬂym

s ¢an be combined very E-'I"Fcl:lil.rq:lr with
inner qrrllrl; to i.mprqw performance

Good for people and the
environment

Frenzelit has obtamed certibication that
the company complies with the require-
ks of bekh 1S00TS TR0 and 014001
This means compleke transparency in all
areas a2 hi;:_:_-" -::e-gre-w.:-l Sl ¥ for our
omdormers

Do you hawe any questions about your
application? The g:li.l;nfr infarmation
service will help you:

info@frenzelitsealing.com

AT - Frenzelit

creating

hightech
solutions



Technical information about novaform® SK

Recommendation for hot exhaust fumes

i o= sl |
—pEEs=

= B &
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e atue 1)

Deformation under temperature 2.0 mm
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s Wt gawlins, There b 0 3 req1dT no R Tt meva pp flsns

TEEHMICAL TEXTHES

INSULATION
MW MATTRIALS

Material data
General Data
finders

Ciplanur

Svmal sige and {hicksss (ol e

Physical properties

LGr i A

Besidual stress Tapi

Product data
+ Dimensions in mm: 1000 % 1000 as rofl sectian

+ Thicknesses inmans B0 0520030

+ further demensiors and thicknesses am available on request

L
1) Frenzelit

creating
hightech
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Technical Data Sheet

Frenzelit

Novaform STF

Material profile:

¢ Asbestos-free special material with a solid
insert made of galvanized iron expanded
metal (material-no. 1.0338)

¢ Anti-stick coating available upon request

Typical applications:
¢ For extreme mechanical and thermal applications,
especially hot exhaust fumes, as in exhaust systems,

exhaust turbo-chargers, compressors
e Preferably used in combination with a metal envelope

Supply data:

e Sheet sizes in mm: 1000x1000 as roll section

e Thickness in mm:

0.60/0.80/1.00/1.20/1.50/1.80/2.00

e Special sheet sizes upon request
o Other thicknesses upon request

General Binders: NBR /NR
data Anti-stick coating: rolled-on graphite layer/both faces A300 blue upon request
Color: both faces black (dark grey) / both faces blue
Property Standard Unity Value *
Physical
properties
(Gasket thickn. |Density DIN 28 090-2 [g/cm3) 1.80
1.20mm)
Tensile strength DIN 52 910
longitudina [N/mm2] 9
transverse, [N/mm2] 22
Residual stress 6yg16 DIN 52 913
175°C [N/mm?2] 45
300°C [N/mm?] 44
Compressibility ASTMF 36J [%] 15
Recovery ASTMF 36J [%] 44
Fluid resistance ASTM F 146
ASTM IRM903 5h/150°C
Weight change [%] 27
Thickness increase [%] 2
ASTM Fuel B 5h/23°C
Weight change [%] 21
Thickness increase [%] 2
Coolant/Water (50:50) 5h/100°C
Weight change [%] 32
Thickness increase [%] 4

* = Mode (typical value)

Issue: 02.04
Modifications: 7

The technical data stated has been determined with standard material under laboratory

conditions. With the variety of installation and operating conditions no guarantee claim
can be inferred regarding the behavior of a flanged joint.
We reserve the right to product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wl 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com




Technical Data Sheet

Frenzelif

Novaform 210

Material profile:

o Universally acceptable gasket material for standard
applications in all types of media.

e The main components are high quality fillers, organic
fibers, bound with a vulcanized Nitrile Butadiene

Typical applications:
¢ Soft gaskets for general use.
Low and medium loads.

Rubber (NBR).
Supply Data:
Sheet size in inches: 40" x 80" Thickness in inches: 0.040/0.060/0.080/0.120
Sheet size in mm: 1000 x 2000 Thickness in mm: 1.00/1.50/2.00/3.00
Other thickness' available upon request.
Material Characteristics:
General Binders: NBR
Data Color: Black
Surface: with A310 Black Anti Stick & Branding
Property Standard Unity Value *
Physical Density DIN 28 090-2 [g/cm3] 1,60*
properties for ASTM F-104 (Ibslft) 100
sample thickness
0.062" Tensile Strength ASTM F-152 [ psi] 1500
1.5mm
Creep Relaxation @ 175 C DIN 52 913
Retained Stress [ N/mm2] ~ 32*%
Compressibility @ 5000 psi ASTMF 36J [%0] ~ 15*%
Recovery ASTMF 36J [%0] >50
Fluid Resistance ASTM F 146
ASTM IRM903 5h /300 °F
Weight Change [%0] ~ 14*
Thickness Increase [%] ~ 6*
ASTM FUEL B 5h/73°F
Weight Change [%0] ~ 14*
Thickness Increase [%] ~ 6*
COOLANT : WATER (50:50) 5h/212°F
Weight Change [%0] ~ 30*
Thickness Increase [%] ~ 15*
Sealability
ASTM F37A 2000 psi [ml/hr] 0.24

* = Mode (typical value)
Issue: 02.04
Modifications: 2

The technical data stated has been determined with standard material under laboratory
conditions. With the variety of installation and operating conditions no guarantee claim
can be inferred regarding the behavior of a flanged joint.

We reserve the right to product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503

www.frenzelitsealing.com / info@frenzelitsealing.com




Technical Data Sheet

Frenzelit

Novaform 231

Material profile:
o Asbestos-free mat

very low compression set under pressure and

temperature

Typical applications:
e Secondary gasket with medium mechanical load
¢ valve cover gasket

erial with high oil resistance and

Supply data:
e Sheet sizes in mm
e Thickness in mm:

: 1000x1500 / 1500x1500 / 3000x1500
0.50/1.00/1.50/2.00

e Special sheet sizes upon request
o Other thicknesses upon request

General Binders: NBR
data Anti-stick coating: non standard
Color: one side green, one side yellow with branding
Property Standard Unity Value *
Physical
properties
(Gasket thickn. |Density DIN 28 090-2 [g/cm3) 1.60
1.50mm)
Tensile strength DIN 52 910
longitudina [N/mm2] 37
transverse, [N/mm2] 10
Residual stress 6yg16 DIN 52 913
175°C [N/mm?] 38
300°C [N/mm?] 30
Compressibility ASTMF 36 J [%] 8
Recovery ASTMF 36J [%] 60
Fluid resistance ASTM F 146
ASTM IRM903 5h/150°C
Weight change [%] 12
Thickness increase [%] 4
ASTM Fuel B 5h/23°C
Weight change [%] 12
Thickness increase [%] 6
Coolant/Water (50:50) 5h/100°C
Weight change [%] 11
Thickness increase [%] 2
* = Mode (typical value) The technical data stated has been determined with standard material under laboratory

Issue: 02.04
Modifications: 2

Supersedes all prior versions

conditions. With the variety of installation and operating conditions no guarantee claim
can be inferred regarding the behavior of a flanged joint. We reserve the right to
product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wl 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com




Frenzelit

Sealing Systems

Section 8

®
Novaform™ GB
High Performance Rubber Coated Metal

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



novaform® GB
High Performance
Metal Bead Gaskets

Material profile

High performancs metal bead gasbely
rovalorm® GE consist of thin sheet metal
wilh ar withoutl eslaslameric coaling
applied in a coil-caating process, The
paskalsy are stamped and embossed ina
sequential cutling machine.

= For simall bridges

= Even at low surface prassunes

= Almost no setting - permanantiy tight

Preformed beads in novaform® GB ensune
the macro adaptation of the metal
gaskeis to the sealing surfaces. A special
elastamer coating on the steel sheet
ensures the gaskets’ micro sealing. The
combination of different materials
guarantees that the joint Is pesmanently
tight even with bow bolt loads or unfavou-
rabde thermal and mechanical conditions

Application areas

= Automotive secondary gaskets
- passenger vehicle englnes
- commercial vehicle engines
- engine componenis
- exhaust systems
- powertrain
= Industrial applications
- gearboxas
- DOTIPrRs50Ts
- [puemps
= Mators
- pther aggregates

Good for people and the
environment

Frenzelit has obtained certification that
the company complies with the reguire-
mients of both 1500 TS 16949 and 5012001,
This means complete transpasency in all
areas and a high degree of securlty for our
customers

TV

[ =

Do you have any questions abaut your
application? The pgasket automotive
informatian service will help you

info@frenzelitsealing.com

Frenzelit

creating
hightech
solutions



Technical information about novaform® GB

Design
The material consists of a steel sheet and an elastormer
coating on both sides.

Example

novaform® GBS — bs NER TYP 25/XX
General data

e

Physical properties

_hl‘i-ktlli.l'rl.'ilullﬂ L1

bartal thickness of coating
betal thickness
novaferm® GB5-bs NBR TYF IS0 35
trtal thickness of coating
Lot thickness
mvafarm® GBS:hs NBE TVP 25 7 I8
total thickness of coating
_ batal thizkmess

Chemica rasistance
Engine Ol S4E 10 40
Chamge in thickness
Lharege i weight
ASTH Fuel B
Change Inthickness
Change in weight
Water ¢ Glveol 550:50
Chamge In thickness

Design possibilities
Base material

Further base materials and thicknesses are available on recest.

Coatings
Al Al comringrolmi
v, wil h Edue conwnng fodoar
an grie ade
E13 10420 ym Highiempenaiure
L]

Further tRackiisses of coaling dedd malenals am svailalile on ceguest

Material profile

+ Cold rolled strip DC 012490 10 DIN EN 101440, steel thickmess
Q25 rm

« 5teel sheet with highly oil and fuel resistant NBR coating
a5 well as anti-stick coating

» T be used as cut gaskets andror gaskets with beads

+ Available with half or full beads with a typical height of
10013 400 i and 3 width of 1.5 to 23 mm

Engineering and Service

Frenzelit is specialised in manufacturing gaskets to
specification. With ctate-ofthe-art technical systerns ab
and, &g, various CAD systems and a FEM simulation soft-
whare, the required products can be adjusted 1o the exact
requiternents of the applications in question. Prototypes for
testing purpases are manufactured in small ot sizes and at
short notice, In this way we are able o develop the best
passible wolutions for all kinds of flat gasket applications for
and togethes with our customears,

(1) Frenzelit

ERFANIEDA SOANTS

creating
hightech
solutions




Frenzelit

Sealing Systems

Section 9

Isoplan®

Thermal Insulation Materials

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Material profile

apecial high-perfarnmands biodegradalibe,

isoplan®
Innovative, environmentally il sty b il

. . " J praducts. When combined with appropriats
frlend Iy‘ I n 5 Ll I atl Dn Iﬂ atE r I a I 5 X fillers and bindess, the result is I|i|:;I| comnli-
nuows  temperature resistance which
leads to koww heat conductivily and very
powd Insulation propertizs,
Tha ergariic biruling Sganld ideape i Lhe Gamperabii-
i enge batvwean 3007 C eeed 3007 C and & firharing
pooceys lakin place [leoplam™ TIOADO0 o aboul G00TC
Heplan® T &t aboul 7507 O], wiich guscarlied
k- lerm mslaial viresgih in high-Dissperatun
applications. The dhicolgusalion of the madeil
Eddssiabind with 185 dEappokin agesn At highis
Termpiratunes, B s eSvisalia 1o encloks the mabirial
whain 8 i being wied o iodation spplication in
unapgdrlbad &0 wibrabiag syl

Application areas

The wery high application femperatune
limits and the low heat conductivity
pragerties determine the application
areas Tor isoplan™ as an insulation material
and flat gaskets, The fodlowing list includes
a nurmber of typical examples of the
rmany possible uses

s Steel industry

= Foundries

= Industrial furmace and bailes
manuf@cturing

= Hearth flaps, fireproof doors

= Heating and drying equipment

= Machine and equipment manufacturing

= Electrical equiprment

= Glass industry

Good for people and the
environment

Frenzalit has abtained certification that
the company cainplies with the regquire-
reents of both 150/T5 16348 and 150
001 Thas means complete ransparency
in ali areas and therelore gives our custa-
rivers 4 figh degres of security.

Do you have any questions about
vour application!

The gasket information service will
help you:

info@frenzelitsealing.com

B Frenzelit

creating
hightech

i solutions



Technical information about isoplan®

Insulation m:teriah and flat gaskets made  Material characteristics
from i“'pl“ Gerseral infermatian

Isoplan® producks have 3 homogeneous material structure Flempami

and are suitable not only for high-tempearature insulation “Ealour

applications but also to provide sealing against inert gases | Tolerare in thickness

Whan isoplan® 5 used as an insulation material, surface
pressure levels of 10 8/mm® should not be exceeded. Higher
surface pressure can be exerted in applications as 3 flat
gasket In high-temperature ranges.

Heat conductivity -

the property that counts
(89
L1
[ T e daeais bl ol B B i e T = & o R
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? = f= . Product Data
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k- ¥
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[} 1 1
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Frenzelit

Sealing Systems

Section 10

Novaplan® 70 / N-5408 / N-7729

Beater Addition Cellulose Fiber Reinforced Gasket Materials

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Frenzelit Sealing Systems, Inc F"E"ZE"-’

N-5408

Frenzelit has developed a gasket material composed of multiple fiber types, which
are then chemically blended with multiple elastomer types to address the industrial
markets need for a universal conformable product. The result is a high performance
sealing solution that is used in a wide range of applications. Frenzelit uses the
beater addition method to produce this homogenous product in roll form in a variety
of gauges.

Thickness Tested 0.031" 0.8mm
Temperature Rating 400F 210 C
Density 80 Ib./ft 3 1.3g/cm 3
Tensile ASTM F 152-87 1000 psi 6.0 MPa
Compression 5000 psi/ 34.5 MPa 20% 20%
Recovery ASTM F36 A 40% 40%
Creep Relaxation ASTM F38 B/ 22h 212 F. 25% 25%
Fluid Immersions ASTM F 146 Thickness Increase

ASTM FUEL B 5hrs. @ 70 Degrees F. 25% 25%
ASTM Oil #3 5 hrs. @ 300 Degrees F. 27% 27%
Water / Coolant 50/50 72 hrs. @ 212 F. 25% 25%
Sealability / ASTM F37

1000 psi 30 in Hg, mi/hr Fuel A 1.0 6.9 Mpa 762mm Hg, ml/hr
1000 psi/ 60 psi  cc/min Nitrogen 24.0 6.9 Mpa/0.4MPa cc/min

The numbers shown above are the results of tests performed on multiple production runs. Due to the
extensive variations in potential application and operating conditions, no warranties are offered or
implied. Published data is offered as a guideline for anticipated performance. It is strongly suggested
that tests be performed in an application environment to determine suitability for use.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Frenzelit Sealing Systems, Inc F"E"ZE"-’

N-7729

The Frenzelit N-7729 offers excellent torque retention, resistance to extrusion and
superior sealability. Nitrile rubber and Kevlar® fibers are combined to create an
economic solution to a myriad of demanding applications. The N-7729 is further
recommended for use in flanges that require a soft conformable gasket material and
where the typical application environment includes elevated temperatures and
significant loading.

Thickness Tested 0.031* 0.8mm
Density Ibs./ ft.3 91 Ib/ft3 1.5 g/cm3
Tensile ASTM F-152-87 2000 psi 13.8 MPa
Compression 5000 psi / 34.5 Mpa 12% 12%
Recovery ASTM F36 64% 64%
Creep Relaxation ASTM F38 B @ 22h 212 F. 18% 18%

Fluid Immersions ASTM F146
ASTM FUELB 5hours@ 70 F

Weight Increase 13% 13%

Thickness Increase 4% 4%
ASTM Oil#3 5hours @ 300 F

Thickness Increase 3% 3%
Sealability / ASTM F37

1000 psi 30in Hg ml/hr  Fuel A 1.7 6.9 MPa 762mm Hg, ml/hr.

1000 psi/ 60 psi cc/min  Nitrogen 6.8 6.9 MPa /0.4MPa cc/min

The numbers shown above are the results of tests performed on multiple production runs. Due to the
extensive variations in potential application and operating conditions, no warranties are offered or
implied. Published data is offered as a guideline for anticipated performance. It is strongly
recommended that tests be performed in an application environment to determine suitability for use.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Technical

Data Sheet

Frenzelit

Novaplan 70

Material profile:

¢ Facing material for cylinder head gaskets
e The main components are fibers, high-quality fillers,
bound with NBR rubber

Typical applications:

¢ Steel-reinforced soft material for tanged metal /
flat sheet technology especially for the aftermarket

e Secondary gaskets
¢ intake manifold

e can be used without impregnation

e compatible with all known materials for silk

screening / top coating

¢ Otto carburetor engines

Supply data:
Rolls ¢ 1000/ 1010 or 2000 / 2020mm  Thickness e from 0.50 to 1.60mm
Outer diameter e 700mm Weight / unit area e 600 - 1825g/m2 (* 4%)
Coils e from 150 to 2020mm wound on
paper coils - inner diameter 70mm
or 100mm
e Special sizes upon request
General Binders: NBR, sulphur-free
data Branding without branding
Anti-stick-coating optional Anti-Sticking-Coating, A310 black
Color: dark-grey
State of vulcanization: vulcanized
Property Standard Unity Value *
Physical
properties Density DIN 28 090-2 [g/ecm3] 1.15
(Gasket thickn.
0.80mm) Tensile strength DIN 52 910
longitudina [N/mm2] 7.5
transverse, [N/mm2] 4.5
Residual stress 6yg16 DIN 52 913
175°C [N/mm?] 42
Compressibility ASTMF 36J [%] 35
Recovery ASTMF 36J [%] 20
Loss on ignition DIN 52 911 [%] 31
Fluid resistance ASTM F 146
ASTM IRM903 5h/150°C
Weight change [%] 30
Thickness increase [%] 3
ASTM Fuel B 5h/23°C
Weight change [%] 25
Thickness increase [%] 2.5
Coolant/Water (50:50) 5h/100°C
Weight change [%] 45
Thickness increase [%] 7

* = Mode (typical value)
Issue: 11.05
Modifications: 4

Supersedes all prior versions

The technical data stated has been determined with standard material under laboratory
conditions. With the variety of installation and operating conditions no guarantee claim
can be inferred regarding the behavior in a specific application.

We reserve the right to product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wl 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com




Technical Data Sheet

Frenzelit

Novaplan 02816

Material profile:
* Soft material with open pores for cylinder head
gaskets

e The main components are aramid fibers, mineral
fibers and inorganic fillers

o Suitable for saturation with oils and silicone

Typical applications:

e Steel-reinforced soft material for tanged metal /
flat sheet technology

e Secondary gaskets with high demands on stress
relaxation and temperature resistance

e Otto carburetor engines

¢ Diesel engines

Supply data:
Rolls ¢ 1000/ 1010 or 2000 / 2020mm Thickness e from 0.75 to 1.5mm
Outer diameter e 700mm Weight / unit area ¢ 600 - 1200g/m? (+ 4%)
Coils o from 150 to 2020mm wound on
paper coils - inner diameter 100mm
e Special sizes upon request
General Binders: NBR, sulphur-free
data Branding: without branding
Anti-stick-coating: non standard
Color: grey
State of vulcanization: vulcanized
Property Standard Unity Value *
Physical
properties Density DIN 28 090-2 [g/cm3] 0.80
(Gasket thickn.
0.80mm)
Tensile strength DIN 52 910
longitudinal [N/mm?] 2.2
transverse [N/mm2] 1.6
Compressibility ASTM F 36 K [%] 32
Recovery ASTM F 36 K [%] 34
Loss on ignition DIN 52 911 [%] 14
* = Mode (typical value) The technical data stated has been determined with standard material under laboratory

Issue: 09.01

conditions. With the variety of installation and operating conditions no guarantee claim

Modifications: 2

Supersedes all prior versions

can be inferred regarding the behavior in a specific application.

We reserve the right to product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Frenzelit Sealing Systems, Inc F"E"ZE"-’

Novaplan 03000

e An efficient insulation barrier for use in thermal reduction.
e An effective sound deadener to accomplish noise reduction.
e An excellent elevated temperature electrical insulator.

Typical applications:

As a heat shield insulation product. Can be used as a lining when mechanically
combined with metallics and non metallics.

Measurable decibel reduction when used as a sound reduction barrier.
Electrical insulation values measurable in kilovolts per mm.

Fire resistant. Self extinguishing. Will not support an open flame.

Supply data: Rolls or sheets.

Produced in rolls up to 80” wide. Standard width is 40”.

Cut to size sheets or slit coils available to customer specification.
Thickness range from 0.015” through 0.045”. Thickness tolerance: +/- 7%.
Standard thickness available: 0.020” / 0.031” / 0.039".

Standard color: White.

Physical properties. Density 67 Ib./ft3
Test results based Tensile Strength >500 psi
@ 0.039* thick. Compression @ 1000 psi  ASTM F36K 23 %
Recovery ASTM F36K 21 %
Ignition loss @ 1500 F 15 +/-2%
Physical properties. Tensile Strength >400 psi
Test results after Compression @ 1000 psi  ASTM F36 K 14 %
sustained exposure to Recovery ASTM F36 K 28 %
400 F for 22 hours. Reduction in mass 3%
Thermal Conductivity @ 750 F .13 W/(m.K)
Electrical Insulation Value 3.4 kv/Imm

The raw materials used in the production of Novaplan 03000 are composed of special mineral fibers
blended with proprietary fillers and binders. The Novaplan 03000 offers elevated temperature resis-
tance, low thermal conductivity combined with electrical insulation and acoustic insulation values.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Frenzelit

Sealing Systems

Section 11

Novatec® FRG-LD-14 / HPN / HPS

Beater Addition Kevlar® Fiber Reinforced Gasket Materials

Kevlar® is a trademark registered by Dupont.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



Technical Data Sheet _ Frenzelit

Novatec LD14 engineered graphite with Kevlar®

Material profile: Typical applications:

» Highly adaptable soft material for cylinder head ¢ Steel-reinforced soft material for tanged metal/
gaskets with open pores flat-sheet technology

e The main components are graphite and aramid e Automotive gasket with high demands to
fibers, bound with NBR (vulcanized) its adaptability

e can be impregnated with all dilute bonding materials ¢ Otto carburetor engines

o state-of-the-art material which combines the e air-cooled motors

advantages of graphite and aramid

Supply data:
Rolls ¢ 1010 or 2020 mm Thickness inmm: e 0.5 bis 1.3 mm + 7%
Outer diameter e 700mm Weight/unit area: e 500 - 1300 g/m2 + 4%
Coils o from 150 to 2000mm wound on
paper coils - inner diameter 200mm
o Special sizes upon request
General Color: black
data Surface: without coating or branding
raw material State of vulcanization: vulcanized
Property Standard Unity Value *
Physical Density DIN 28 090-2 [g/cm3] 0.97
properties Tensile strength DIN 52 910
raw material for longitudinal [N/mm2] 3.6
sample thickness transverse [N/mm?] 3.0
0.8 mm Compressibility ASTMF36J/K [%] 42 /24
Recovery ASTMF36J/K [%] 8/21
Density DIN 28 090-2 [g/cm3] 1.45
Physical Thickness ASTM F102 [mm] 0.55
properties after Tensile strength DIN 52 910
compression longitudinal [N/mm?] 6.0
to application transverse [N/mm2] 5.0
recommendation Compressibility ASTM F 36 [%] 24
(without metal Recovery ASTMF 36J [%] 20
inlay and Creep / Relaxation 150°C /22h ASTM F 38 B [%] 22
impregnation) Compress. at ambient temperature
1> 10 N/mm?|Frenzelit - Test [%] 12
1 > 50 N/mmz[Frenzelit - Test [%] 28
yield point|Frenzelit - Test [N/mm?] > 250
Compress. high temp. Break Point Test Frenzelit - Test [%] 6
50 N/mm2/ 120°C / 100 h
Leakage: Under operating conditions no traces of oil or
coolant detectable in the engine test.
Media resistance: The material selection and processing guarantee
Compressed an exceptional media resistance.
material on Properties can vary depending on the rolling technique applied
sheet iron
* = Mode (typical value) The technical data stated has been determined with standard material under laboratory
Issue: 03.03 conditions. With the variety of installation and operating conditions no guarantee claim
Modifications: 2 can be inferred regarding the behavior in a specific application.
Supersedes all prior versions We reserve the right to product changes which serve the purpose of technical progress.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com




Frenzelit Sealing Systems, Inc F"E"ZE"-’

Novatec FRG/STL

The materials development team of FRENZELIT SEALING SYSTEMS, INC. has combined
the proven benefits of aramid fiber, the conformability and thermal characteristics of
graphite with the strength of perforated steel to create its, FRG/STL. A unique product
designed to address the requirements of Cylinder Head, Exhaust as well as demanding
Industrial applications. Ultimate density may be varied to compensate for irregular
flanges and/or the varied thermal expansion rates of dissimilar metals.

TYPICAL PROPERTIES Standard

Density as Tested 90 Ib. min. 80 Ib. min. 70 Ib. min.
Compression @ 5000 psi 10-20% 15 - 25% 30 - 45%
Recovery / Min. 40% 30% 10%
Creep Relaxation @ 150 C / Max 25% 30% 35%
Fluid Immersions ASTM Fuel B - 22 Hours @ Room Temp.

Thickness Change / Max. 15% 15% 15%
Compression @ 5000 psi 15-25% 20 - 30% 35 - 50%
ASTM Qil #1 - 5 Hours @ 150 C

Thickness Change / Max. 10% 10% 10%
Compression @ 5000 psi 15-25% 20 - 30% 35 - 50%
ASTM Oil # 3 - 5 Hours @ 150 C

Thickness Change / Max. 10% 10% 10%
Compression @ 5000 psi 15-25% 20 - 30% 35 - 50%
Coolant / Water (50/50) - 22 hours @ Boiling

Thickness Change / Max. 15% 20% 25%
Compression @ 5000 psi 20-30% 25 - 35% 40 - 50%
Heat Aging - 22 Hours @ 250 C

Weight Change / Max. -3% -3% -3%
Compression @ 5000 psi 10-20% 15 - 25% 30 - 45%
Recovery / Min. 40% 30% 35%
Sealabilty - Fuel A

1000 psi load / 15 psi internal pressure 0.10 ml/hr 0.15 ml/hr 0.25 ml/hr
1500 psi load / 15 psi internal pressure 0.06 ml/hr 0.10 ml/hr 0.15 ml/hr
2000 psi load / 15 psi internal pressure 0.04 ml/hr 0.06 ml/hr 0.12 ml/hr

The numbers indicated above are the statistical results of multiple tests performed in a controlled laboratory
environment. While they can be used as a basis for analysis, actual application testing is strongly recommended
to determine suitability for use.

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
www.frenzelitsealing.com / info@frenzelitsealing.com



novatec® HPN . Engineered graphite with Kevlar®

Material data
Genesal data
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novatec® HPM, the tried and tested combination of graphite
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# pipaline construction
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Kaylar® iz a trademark registersd by DiPont

T . Product data
. I Sheets
Ie ; * Dimensions inmm; 2000 x 1000
I=! : « Thicknessesinmm:  04/1.0/1.215/2.0/25/3.0
Dl i in Rolls
FELAIET S B R & [Ealks: 10200 ar 2000 mim
#  Thicknessas in mm; 0.4tolamm

Further dimensions and thicknesses avialable on request
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nﬂvatEC® H PN— Engineered graphite with Kevlar®

Loss of Mass at Elevated Temperatures
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nD\fatEC@ H PS* Engineered graphite with Kevlar®

novatec® HPS is synonymous for a high temperature, kigh
performance beater addition product bound with 5BR with
controlled swell in oils and fueis.

The unigue composition of engineered graphite with Eeviar®
i= our proven concept for excellent flexibility and high
temperature resistance. Due to the SBR (styrene butadiens
rubber} binding system with its controlled swelling properties
novatec® HPS offers a refiable zolution wherever severe
demands like flange irregularities, uneven surface pressure
and high temperatures are 3 topic

Cue to its superior qualities this gasket material is universally
applicable and now available in rolls in & variety of widths
from 150 to 2000 mm and thickness 0.3 to 1.0 mm.

Material data

Genaral Data
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Applications

oil pans

axle bearings
valve covers
gearboxes
gearbox cases

Product data

Redls:
Coils:

TAED or 2000 mm

frorm 150 to 2000 mm

wound on paper coils

« Thickhressesimmm:  0.3=10mm

»  Further dimensions and thicknesses are available on
request
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Frenzelit

Sealing Systems

Section 12

Certificates
ISO/TS 16949 / 1SO 14001

FRENZELIT SEALING SYSTEMS, INC.
16550 West Ryerson Road - New Berlin, Wi 53151
Telephone (262) 786-5300 Fax (262)786-5503
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TUV
CERTIFICATE $exp

Management system as per
ISOITS 16949:2002

(2nd editien, 2002-03-01)

Evidence of confarmity with the sbove slandard has been furnizhed and is cenifed in accordance with TOW CERT
procedures for

CO) Frenzelit

Frenzelit - Werke GmbH & Co. KG
Frankenhammer 7

95460 Bad Berneck
Germany

and the location
Industriestralie 4
85502 Himmeilkron
Germany

Scope

Development and production of
gasketing materials, gaskets and technical textiles

IATF Registration Ne, 0051304 ‘alid from 2007 -06-01
Cerificate Haglalruﬂnn Mo 44 111 061726 Valid undil 2010-05-31

dg'/ Aron ale
TUY CERT Cerlificalion bady Essan, 2007-06-01
at TOWV NORD CERT GambH

This certificatlon was conductad In accardance with the TOW CERT auditing ard certificalon procedures and is
subject lo requiar survelllancs audas

TUW NORD CERT GmbH Langemarcksirasse 2] 45141 Essan e, fuav-norgd-cadd. com

Paga 11

it TUVNORD
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Managament Serice

CERTIFICATE

~ The Certification Body
of TUV Management Service GmbH

carifias thai

() Frenzelit

Frenzelit-Werke GmbH & Co. KG
Frankenhammer T
D-95456 Bad Berneck

has astablished and applies
an Environmental Management System for

Development, production and sales of
gasketing materials, gaskets,
technical textiles and expansion joints

Sites:
Bad Berneck and Himmelkron

An audit was performed, Report No. 70007788

Proof has been furnished thal the requirements
according to

ISO 14001: 2004

are fulfiled. The certificate is valid until 2008-07-1T7
Cerificate Reqgistration Mo. 12 104 4244 TMS

M.

Rlumich, P05 0R-01

TEA-TN-O7.82

TLA Managemant Serace GmaH - TUY SUT Grupoe - forfdhiierstolle Adlersirasse 85 50338 Munchen « bemmany
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